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Gly Phe Ala Ala Val Thr

225

Ser
235

Pro
230

Ser Asn Trp Leu Tyr

Thr Ala Thr

250

Asn Leu Leu Ser

245

Asn Arg Leu Lys Gly Cys

Glu Thr Glu Ile

260

Ile Lys Cys Leu Arg Asn Pro

265

Lys Asp

Glu Ala Phe Val Val

280

Thr Pro

285

Asn Pro

275

Leu Leu Tyr Gly

Phe
290

Thr Val Phe Thr

300

Asn Gly Pro Asp Leu

295

Gly Asp Asp

Ile
305

Glu Gln Phe Thr

315

Leu Leu Leu Gly Gln Ile

310

Lys Lys

Glu
325

Thr Ala Phe Leu Val

330

Asn Lys Asp Gly Tyr Gly

Phe Ile Ile

345

Ser Lys Asp Asn Asn Ser Thr Glu

340

Arg Lys

Gly Leu Lys Ile Phe Phe Pro Val Ser Glu Phe

355

Gly
360

Gly
365

Ile Phe Thr Val Gln

380

Leu His

370

Tyr Asp

375

Trp Asp Asp Arg

Tyr Glu Ala Leu Val Val Asn

385

Arg Gly

390

Asp Gly Asp

395

Tyr

Ala Glu Phe

405

Thr Phe Ser Glu

410

Pro Leu Lys Lys Trp Gly

Phe Phe Phe Glu Ser Ser Leu Pro

425

Tyr Tyr His

420

Arg Lys

Met Val Met Glu Ile Glu Phe Val

445

Trp Gly His

435

Gly Tyr

440
Glu Thr

Ala Glu

460

Asn Glu

455

Leu
450

Pro Arg Arg Asp Tyr Lys

Ile Val Ala Phe Ala

475

Arg Ser Asn

465

Lys Arg

470

Trp Lys Tyr

Glu Thr Gln Asn Asn Ser Thr Ser Pro Val Phe

485

Asn Trp

490
Glu Gln

Thr Thr

505

Lys Tyr Leu Leu Asn Glu Ser Thr

500

Arg

Ala Gln Gln Phe Thr Phe

525

Lys Leu Arg Ser

515

Cys Arg

520

Trp

Glu Met Thr Ile Glu Ala Glu

540

Asn
535

Leu
530

Gly Asp Trp

Ala
545

Phe Met Met

555

Gly His Arg Trp Asn Asn

550

Tyr Asp Trp

Phe Thr

565

Glu Ser Val

570

Asn Asp Tyr Ser Lys Lys Cys Gly

Glu

Arg

Gln

270

Leu

Met

Leu

Ala

Phe

350

Lys

Pro

Phe

Asn

Trp

430

Phe

Ile

Gly

Lys

Ile

510

Phe

Glu

Lys

Leu

Ala Arg

240

Glu
255

Asn

Glu Ile

Ser Val

Pro Asp

Val Gly

320

Pro
335

Gly

Gln Glu

Glu Ser

Glu Asn

Ile Cys

400
Asn Ala
415

Pro Glu

Gly Leu
Ser

Leu

Pro
480

Asn

Ser Thr

495

Met Thr

Pro Lys
Trp Lys

Gln
560

Asn

What is claimed is:

1. A composition comprising a protein having at least 90%
sequence identity to wild-type human butyrylcholinesterase,
wherein said protein comprises at least one mutation at a
position within the acyl binding pocket and at least one
mutation adjacent to said acyl biding pocket.

2. A composition comprising a protein having at least 90%
sequence identity to wild-type human butyrylcholinesterase,

wherein said protein comprises a mutation at a position
selected from 282, 283, 284, and combinations thereof.

3. The composition of claim 2, further comprising a
mutation at position 285.

4. A composition comprising a protein having at least 90%
sequence identity to wild-type human butyrylcholinesterase,
wherein said protein comprises a mutation selected from
Y282N, G283H, T284M, and combinations thereof.



